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Abstract 
    Introduction: Hospital beds, human resources, and medical equipment are the costliest elements in the health system and play an 
essential role at the time of treatment. In this paper, different phases of the NEDA 2026 project and its methodological approach were 
presented and its formulation process was analysed using the Kingdon model of policymaking. 
   Methods: Iran Health Roadmap (NEDA 2026) project started in March 2016 and ended in March 2017. The main components of 
this project were hospital beds, clinical human resources, specialist personnel, capital medical equipment, laboratory facilities, emer-
gency services, and service delivery model.  Kingdon model of policymaking was used to evaluate NEDA 2026 development and im-
plementation. In this study, all activities to accomplish each step in the Kingdon model was described. 
   Results: The followings were done to accomplish the goals of each step: collecting experts’ viewpoint (problem identification and 
definition), systematic review of the literature, analysis of previous experiences, stakeholder analysis, economic analysis, and feasibil-
ity study (solution appropriateness analysis), three-round Delphi survey (policy survey and scrutinization), and intersectoral 
and interasectoral agreement (policy legislation). 
   Conclusion:  In the provision of an efficient health service, various components affect each other and the desired outcome, so they 
need to be considered as parts of an integrated system in developing a roadmap for the health system. Thus, this study demonstrated 
the cooperation process at different levels of Iran’s health system to formulate a roadmap to provide the necessary resources for the 
health sector for the next 10 years and to ensure its feasibility using the Kingdon policy framework.  
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Introduction 
Health system resources are costly and require consid-
erable capital investment. Developing the resources takes 
time and requires substantial investment and forecasting. 
From this standpoint, the most important components of 
the health sector include hospital facilities, human re-
sources, and major medical equipment (1). Forecasts indi-
cate that new innovations in the field of health technolo-
gies, shifts in the burden of diseases, and demographic 
changes are the most important trends affecting the socie-
ty's expectations of the health system, and thus  increasing 
its costs (2). An increase in the incidence and prevalence 
of multi-organ diseases leads to an increased need for 
more sophisticated diagnostic provisions and treatment 
services that are highly expensive. Furthermore, it is pre-
dicted that with an ageing population (increased life-
expectancy), the need for adequate health services will 
increase even further. 
The provision of hospital beds and the necessary facili-
ties, the required human resources, and medical equipment 
form the most capital intensive parts of a health system 
(3). These resources are the most important components of 
the health service chain and play an important role at the 
point of service delivery (treatment). Considering the im-
portance of the interdependency of these components, 
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↑What is “already known” 
in this topic: 
This study demonstrated the 
cooperation process at differ-
ent levels of Iran’s health 
system to formulate a 
roadmap to develop the nec-
essary resources for the 
health sector for the next 10 
years and to ensure its feasi-
bility using the Kingdon 
policy framework. 
   
 
→What this article adds: 
Prior to this project, no study 
was conducted to estimate 
the structural resources of the 
health sector in Iran. 
 
they should be considered as parts of an integrated system 
when developing a roadmap for the health system.  
The provision and the availability of hospital beds are 
the primary units of service delivery capacity in a region 
and determine the required level of other necessary re-
sources in the health sector (4). Thus, an equal distribution 
of hospital beds is one of the most important requirements 
in the health sector. Having the foresight to provide a fair 
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and economically viable expansion of hospital beds is the 
first step in the decision-making process to expand other 
expensive resources of the health system (5).  
Human resources is one of the most important inputs of 
the health system, with a major impact on public health 
outcome, accounting for the largest share of funding in the 
health sector. Training competent and skilful manpower is 
time-consuming and costly (6). However, maintaining a 
good balance between the requirements of the supply and 
demand is crucial to minimize or prevent the wastage of 
resources. The trained and competent manpower should 
also be ready to meet the needs of the health system in the 
coming years. Accurate forecasting of the  number of hu-
man resources needed in each speciality, along with com-
petent conduct, will ensure efficient performance of the 
health system in the years ahead (7). 
Furthermore, making decisions about the purchase and 
expansion of medical equipment (capital expenditure) is 
one of the major strategic decisions that should be consid-
ered in the health sector (8, 9). In most cases, these medi-
cal equipment and machinery are costly and expected to 
be in active use for at least 10 years to justify the expendi-
ture (10). On the other hand, the pace of innovations in 
science and technology in general and in medical equip-
ment in particular is so fast that the purchasing decision 
may coincide with the availability of newer versions of 
medical equipment with increased functionality at a lower 
price. Therefore, sufficient attention and consideration 
should be paid to the selection of health-related technolo-
gies to ensure that new equipment being considered are 
compatible with the existing equipment and can satisfy the 
future needs of the health system (11). 
The distribution of health resources and the efficient and 
economic exploitation of these resources can cause con-
tradictory issues in the health system. The available re-
sources of a country, in addition to its GDP, are limited 
and only a small portion is allocated to the health sector. 
Therefore, all forecasting studies should consider the 
country's GDP growth fluctuations and its share of the 
health sector as one of the limitations when designing and 
implementing future scenarios. 
 
Iran's National Health Roadmap (NEDA 2026) 
Components 
A balanced expansion of the available health resources 
is a prerequisite for reforms in the health services delivery 
system. Iran's Health Evolution Plan revealed that quality 
improvement was out of reach due to lack of necessary 
infrastructure, lack of sustainable resources, and lack of 
adequate availability of health care professionals, particu-
larly in remote areas (see Fig. 1). 
The Health Roadmap project was conducted for Kerman 
province by Kerman University of Medical Sciences 
(KMU) for the first time. After presenting Kerman 
Roadmap report, KMU was delegated to develop Iran's 
National Health Roadmap. The NEDA 2026 project 
commenced in March 2016 and ended in March 2017. 
One of the targets of the NEDA 2026 project was to 
create a fair access to health care services in Iran. For the 
first time in Iran, the NEDA 2026 project was done to 
design and devise a master plan which would combine 
quantitative modelling with the experiences and predic-
tions of experts in the health care field. The experts were 
asked to bear in mind future scenarios and estimate the 
resources needed for the provision of a health care service 
for the next 10 years. 
In this project, the number of emergency beds as well as 
inpatient beds, the required level of medical manpower, 
nursing personnel, midwifery manpower, dentistry per-
sonnel, pharmacists, capital medical equipment needs, 
 
Fig .1 . Iran’s National Health Roadmap Components  
NEDA 2026
Iran’s Health Road 
Map 
Hospital beds
Clinical 
human  
resources
Specialists
Medical 
equipment
Laboratory 
facilities 
Emergence 
services
Service 
delivery 
model
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4 
disasters, and emergency needs of 439 towns and cities 
across Iran were estimated. Using an economic simula-
tion, the possible costs of implementing the roadmap were 
also estimated.  
 
Methodology 
The phases of the NEDA project 
1- Capacity building: NEDA secretariats were organ-
ised in all medical universities nationwide, and the pro-
vincial collaboration offices were established in regional 
medical universities. To increase collaboration in different 
regions, regional offices were organized where 4 to 6 uni-
versities in a geographical area collaborated with one an-
other to produce a joint roadmap. Regional medical uni-
versities hold workshops to familiarize the universities 
with the concepts involved.  
2- Data collection: Data were collected on the present 
status of hospital beds, human resources, medical equip-
ment, and the distribution and trend of hospital perfor-
mance indicators. Moreover, other countries' experiences 
in developing master plans were reviewed, their resource 
allocation standards were studied, and benchmarking stud-
ies were performed. 
3- Modelling: In this phase, the ranges of the model pa-
rameter variation were determined, and 3 national model-
ling workshops covering bed availability and allocation, 
human resources, and medical equipment were held. 
Moreover, resource forecasting panels at all medical uni-
versities were consulted. Triangulation of 3 cross check 
approaches was used to estimate the number of hospital 
beds and the clinical human resources needed (Figure 2). 
4- Results validation: Because the modelling phase was 
performed separately by each university's secretary, a var-
iation in modelling results between universities was ex-
pected. Therefore, fairness and equity indicators were 
chosen to evaluate the results. As equity is the most im-
portant indicator in the WHO model of health system 
functions and objectives, both horizontal and vertical eq-
uity were tested for all the resources that needed estima-
tion.  In vertical equity, the goal was to achieve the same 
resource per capita in the same city for needs; in horizon-
tal equity, the goal was to assign the resource per capita in 
the same city for its status in the referral system. 
 
Results 
NEDA 2026 outcomes 
The main objective of the project was to reduce the un-
necessary migration to larger cities to receive basic health 
care. Estimates of the project will speed up the develop-
ment of resources in small remote areas while controlling 
the resource allocation trend in large cities. Consequently, 
the implementation of the outcomes of this project will 
lead to a 30% increase in horizontal equity, a 23% de-
crease in the variance between provinces, and a reduction 
in the variance between the cities within each province 
(vertical equity). 
 
Analysing Iran's Health Roadmap formulation 
process using the Kingdon model of policymaking  
Developing the Health Roadmap of Iran was initiated as 
a small experiment in a province and is now considered as 
the nation’s 10-year roadmap. This roadmap is the most 
important document that the Ministry of Health has adopt-
ed as its 10-year plan for health care in Iran. Different 
 
 
Fig. 2. Methodological approach of Iran’s Health Roadmap  
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departments of Iran's Ministry of Health, including the 
deputy for education, the deputy for health affairs, and the 
deputy for resources supply, have agreed to cooperate in 
its implementation. This roadmap was also approved by 
the decision-making institutions at the national level. 
Many factors have contributed to the success of this health 
roadmap, which can be analysed using the Kingdon model 
of policymaking. 
 
Problem definition and conceptualization 
According to John Kingdon's theory of streams in the 
politics of policymaking, problem identification and defi-
nition is the first stage of policymaking (12). At the start 
of the study, the issue was carefully clarified and formu-
lated by considering experts’ viewpoint. The main issue 
was that some of the stakeholders did not fully take re-
sponsibility for rationing programs implementation and, in 
some cases, it was not the basis for health resource alloca-
tion decisions. 
Furthermore, given the interdependency of the resources 
in the health care system, it is essential that they all be 
considered in the regionalisation of strategic resources. 
Strategic health care resources are those that are capital 
intensive (expensive) and whose deployment takes a con-
siderable amount of time and planning. 
On the other hand, for the continuity of “the services 
chain”, especially in the field of health care services, all 
strategic resources should be considered for the provision 
of one particular service. This way, a quality and safe ser-
vice is provided by efficient utilization of the resources. 
Manpower is the most important factor in the health care 
sector. The provision of service beds will be efficiently 
done only when the manpower is fit for the purpose, 
trained, and available. Providing safe and efficient man-
power depends on support services and facilities the pro-
vision of medical equipment tailored for the needs of the 
patients. However, in the previous rationing programs of 
health care services in Iran, the main emphasis was on 
hospital beds, and other strategic resources and considera-
tions were not taken into account. 
 
Appropriate solution 
Health care resources are highly valuable and expensive 
and their expansion and allocation require strong scientific 
evidence (13). For solution appropriateness analysis, a 
systematic review of the literature, analysis of previous 
experiences, stakeholder analysis, economic analysis, and 
a feasibility study were conducted. 
To develop the modelling methodology of the required 
resources needed in the next 10 years, 3 systematic re-
views were conducted, which were as follow: a systematic 
review of methodologies to estimate the number and dis-
tribution of hospital beds; a systematic review of method-
ologies to estimate the number and distribution of the 
health care personnel; and a systematic review of method-
ologies for health technology horizontal scanning. The 
evidence from these studies were used to design models to 
estimate the resources and determine the parameters. 
 In this study, previous experiences were also analysed. 
Rationing has a partially long history in Iran. In the pre-
sent study, documents of previous rationing programs 
were reviewed and the provincial and national experts’ 
feedbacks were collected. In this analysis, the strengths 
and limitations of the previous rankings of rationing pro-
grams were investigated. Moreover, the reasons for the 
imprecise implementation of previous rationing programs 
in Iran were analysed. 
In the economic analysis of Iran's Health Roadmap, the 
annual costs of the implementation of this project were 
estimated. In this analysis, the changing trend of the main 
economic parameters, such as fluctuations in the inflation 
rate, fluctuations in the annual wages and salaries, chang-
es in the GDP, and the health care share of the GDP, were 
estimated. This analysis revealed that by assuming a 3% 
to 5% growth in GDP, allocating 7% to 9% of the GDP to 
fund health care costs, by the inflation rate of 10% to14%, 
an annual salary increase of 10% to 14%, and by allocat-
ing 80% of the share of the health care budget to health 
services (both inpatient and outpatient treatment), this 
health roadmap can be implemented by 2026 in all cities 
across the country. The results of the economic analysis 
convinced many managers and governmental authorities 
outside the Ministry of Health to accept the Health 
Roadmap and the financial obligations incurred by its im-
plementation. 
 
Policy survey and scrutinization 
The policy was scrutinized using experts' opinions. Al-
so, in this study, experts at both the provincial and the 
national levels were involved to ensure the accuracy and 
fairness of this policy. Expert panels were selected in all 
provinces to predict the most probable and the best future 
scenarios. Further, a three-round Delphi survey was per-
formed with a large group of experts to reach a consensus 
on the model of estimation and its parameters. Additional-
ly, the experts took part in the validation and finalisation 
of the modelling findings relevant to their own provinces. 
Customized policy recommendations on the NEDA out-
comes were designed and forwarded to policymakers and 
stakeholders. A policy recommendation on health human 
resources supply and demand was designed for the deputy 
for education at the Ministry of Health and forwarded to 
the deputy for education. Methodologies and all the esti-
mations of medical and clinical human resources were 
outlined and explained to the medical education system 
policymakers and were completed using their feedback. 
Another policy recommendation was designed and formu-
lated on hospital bed distribution and forwarded to the 
deputy for health care matters at the Ministry of Health. 
As a result, the Health Roadmap was accepted by Iran's 
health care system and the medical education system sim-
ultaneously without disagreements. 
 
Policy legislation 
The forceful influence of policies on the health system 
is undeniable. Legal process is an important stage at the 
end of the policymaking process (14). Agreements were 
made between the MOHME and the heads of all the medi-
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6 
cal universities to ensure the smooth progress of policy 
legislation. This roadmap will play a major role in the 
medical student training system because of student admis-
sion capacity decision-making considerations. Further-
more, an understanding was reached and an agreement 
was made between the Ministry of Health and the Pro-
gramming and Budgeting Organization to consider the 
implementation costs of these estimated resources as a 
part of the national annual budget planning. 
 
Conclusion  
The project report is documented in 11 volumes and is 
available to all managers at various levels in the Ministry 
of Health and to all medical universities as well as the 
relevant national and local authorities outside the Ministry 
of Health. 
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